The regulation of liver cytochrome p450 by the brain dopaminergic system.
Genes encoding different cytochrome P450 (CYP) isoforms are regulated by endogenous hormones (e.g. pituitary hormones, thyroid hormones, glucocorticoids) which are all under control of the central nervous system. The aim of the present study was to investigate the influence of lesions of brain dopaminergic pathways on the level and the activity of CYP isoforms (1A, 2A, 2B, 2C6, 2C11, 2D, 3A) in rat liver. At 48 h after lesion of the tuberoinfundibular pathway, only the activity and the protein level of CYP2B were significantly decreased. Seven days after lesion of the above-mentioned pathway, significant inhibition of CYP2B, CYP2C11 and CYP3A activities and a decrease in CYP protein levels were observed. At the same time, the activity and the protein level of CYP1A considerably increased. Fourteen days after damage of the mesolimbic pathway, the activity and the protein level of CYP3A were significantly reduced, while those of CYP1A were substantially elevated. In contrast, lesion of the nigrostriatal pathway did not affect any CYP isoforms studied. The obtained results provide the first direct evidence for the influence of brain dopaminergic system on the level and the activity of CYP in the liver, which is pathway- and isoform-dependent. Hence stimulation or inhibition of the brain dopaminergic system (e.g. by dopamine receptor-blocking neuroleptics) may cause changes in CYP activity of physiological, pharmacological and toxicological significance, since CYP isoforms that are regulated by the dopaminergic system catalyze the metabolism of endogenous substances (e.g. steroids), clinically important drugs (e.g. psychotropics, calcium channel antagonists, antibiotics) and toxins.